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Research Activity

Dr. Pezzini has been mainly involved in the study of genetically determined, early onset degenerative
disorders affecting the Central Nervous System, which are characterized by progressive cytoplasmic
accumulation of lysosomal material. The main goal of the research activity has been to study the
pathogenic mechanisms involved in Neuronal Ceroid Lipofuscinosis (NCL), a group of
neurodegenerative diseases marked by lysosomal accumulation of autofluorescent material with
diverse composition, and by a severe neuronal cell death.

The research activity has been achieved using different methodologies:

- preparation of cell cultures, both human fibroblasts derived from skin biopsies of patients affected
by different forms of NCL, and human neuroblastoma cell lines derived from SH-SY5Y cells which
were engineered to alter the expression of NCL genes (either by over-expression, or by genome
editing with CRISPR/Cas9 technology);

- setting up of differentiation media to get neuronal-like cells from undifferentiated neuroblastoma
cells;



- gene expression analysis by RNAseq of these generated cell models;
- bioinformatics mining of gene (and protein) expression datasets to create molecular networks and
to predict the activation state of specific biological functions and signalling pathways;
- cell biology techniques (immunofluorescence, fluorescent intravital traces, electron microscopy) as
well as biochemical and molecular techniques (Real-Time PCR, Western blotting, enzymatic activity
assay) to validate the most relevant cellular functions and the molecular networks identified through
the bioinformatic inquiry.
With the combined use of these methodologies he investigated:
i) the morphology and the functionality of the endo-lysosomal compartment and of the
mitochondrial reticulum;
ii) the synaptic compartment, and the expression of palmitoylated proteins, in cellular models of
CLN1;
i) the autophagic process on patients’ fibroblasts affected by some genetically defined NCL
forms, as well as the susceptibility of the same cell lines to various cell death mechanisms (i.e.
the caspase-mediated apoptotic pathway), both under basal conditions and following specific
stimuli.

The research activity is documented by scientific publications on international peer-reviewed journals
and by contributions presented at both national and international meetings.

Moreover, in parallel to the research activity, Dr. Pezzini is involved in the isolation of fibroblast
cultures from skin biopsies of human patients, which are then stored in a cell repository of the
Neuropathology laboratory (mainly in collaboration with Dr. Bordugo of UOS Hereditary Metabolic
Diseases of the AOUI Verona).
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* Prof. Maciej Lalowski, Medicum, Biochemistry/Developmental Biology, Meilahti Clinical Proteomics
Core Facility, University of Helsinki, Helsinki, Finland

* Dr. Filippo Maria Santorelli, Molecular Medicine Unit, IRCCS Stella Maris, Calambrone-Pisa, Italy
* Prof. Gian Carlo Demontis, Department of Pharmacy, University of Pisa, Italy
* Prof. Massimo Delledonne, Department of Biotechnology, University of Verona, Italy

* Dr. Bordugo, Hereditary Metabolic Diseases Unit, Paediatric Department, AOUI Verona, Italy;
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Meeting Attendance and Contributions

» 16th International Conference on Neuronal Ceroid Lipofuscinoses (Batten Disease), London, UK,
September 12nd-16th 2018. “Over-expression of CLN1/PPT1 dysregulates networks of genes
coding palmitoylated proteins of axonal and synaptic compartments in neuronal-like cells”.

« Joint Meeting Congress AINPeNC — AIRIC, Milano, Italy, May 17th-19th 2018. “Networks of genes
encoding palmitoylated proteins in axonal and synaptic compartments are affected in PPT1
overexpressing neuronal-like cells”. Oral Communication.

* INN Open Neuroscience Forum, Verona, July 21th 2017. “Networks of palmitoylated proteins of

axonal and synaptic compartments in CLN1/PPT1 overexpressing neuroblastoma cells”. Oral
Communication.

« Joint Meeting 51th Congress AINPeNC — 41th Congress AIRIC, Verona, ltaly, June 4th-6th 2015.
“Elongation of neuronal processes is affected in an in vitro cellular model of CLN1 disease”. Oral
Communication.

* DEM-CHILD General Assembly Meeting in Hamburg, Germany, 1st-3rd September 2014. “WP5 —
final report of UNIVR/Italy Unit”. Oral Communication.

* Qiagen-Ingenuity User Group Meeting & IPA New User Training, Organized by Qiagen Redwood
City, Paris, France, June 19th-20th 2014.

+ Joint Meeting 50th Congress AINPeNC — 40th Congress AIRIC, Verbania, Italy, June 5th-7th 2014.
“Evidences of Autophagy in CLN1 Disease”. Oral Communication.

* DEM-CHILD General Assembly Meeting in Helsinki, Finland, September 2nd-4th 2013. “WP5 Task
2: to use patient cell lines and cultured models to study the cell pathology caused by Mediterranean
CLN1 mutations”. Oral Communication.

* Joint Meeting 49th Congress AINPeNC — 39th Congress AIRIC — 1st Corso Residenziale in
Neurogenetica, Pisa, Italy, June 29th-1st 2013. “Differentiated neuroblastoma cells featuring mature
neurons: an in vitro system suitable for the investigation of neurodegenerative disorders of
childhood”.

* DEM-CHILD General Assembly Meeting in Verona, Italy, October 18th-20th 2013

+ Joint Meeting 48th Congress AINPeNC — 38th Congress AIRIC, Napoli, Italy, May 24th-26th 2012.
“Differentiation of neuroblastoma cells: putative in vitro models to investigate childhood
neurodegeneration”. Oral Communication.



» 13th International Conference on Neuronal Ceroid Lipofusinoses (Batten Disease) & Patient
Organisation Meeting London, UK, March 28th-31st 2012. “Evidence of Autophagy in Human CLNG6
Fibroblasts”.

* Joint Meeting XLVII Congress AINP- XXXVII Congress AIRIC, Genova, ltaly May 19th-21st 2011.
“Autophagy is active in human CLN6 and CLN3 fibroblasts”. Oral Communication.

* Lysosomes in health and disease — Biochemical Society, London, UK, May 13rd-14th 2010. “The
endo-lysosomal system and the autophagic response in human NCL fibroblasts in vitro”.

* 12th International Congress on Neuronal Ceroid Lipofuscinoses (NCL), Hamburg, Germany, June
3rd-6th 2009.

* |V Meeting on the Molecular Mechanisms of Neurodegeneration, Milan, Italy, May 8th-10th 2009.
“Mitochondrial involvement in CLN1 fibroblasts”.

» European Research Conference on Paediatric Neurology, Tubingen, Germany, October 3th-4th
2008.

+ Joint Meeting XLIV Congress AINP - XXXIV Congress AIRIC, Milan, Italy, June 18th-21st 2008.
“Cell Pathology of Human CLN1 Fibroblasts in vitro”.

« Joint Meeting XLIII Congress AINP - XXXIIlI AIRIC, Verona, ltaly, September 30th-October 3rd
2007. “Cytoplasmic events in neuronal ceroid lipofuscinoses”.

* |Il Meeting on the Molecular Mechanism of Neurodegeneration, Milan, Italy, May 19th-21st 2007.
“Does mitochondrial involvement affect fibroblast functioning in neuronal ceroid lipofuscinoses?”.

* 13th SIMMOC Congress, Modena, ltaly, June 13rd-14th 2005. “Biological role of two Toll-like
receptors, TLR2 and TLR4, in the macrophagic response to Candida albicans”.



